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(aGVHD) causes signiﬁcant morbidity and mortality after
allogeneic hematopoietic stem cell transplantation. Early
clinical trials of therapywith humanmesenchymal stem cells
(hMSCs) in pediatric patients with severe aGVHD, resistant to
multiple immunosuppressive agents, showed promising re-
sults. In this study, we evaluated the risk/beneﬁt proﬁle of
remestemcel-L, an off-the-shelf source of culture expanded
human mesenchymal stem cells, provided by Mesoblast, Inc.
under an expanded access program, as a rescue agent for
treatment-resistant aGVHD in pediatric patients. Children
with grade B-D aGVHD failing steroids and, in most cases,
other immunosuppressive agents were eligible for enroll-
ment. Patients received 8 bi-weekly i.v. infusions of 2  106
hMSCs/kg for 4 weeks, with an additional 4 weekly infusions
after day +28 for patients who achieved either a partial or
mixed response. The enrolled patients compose a very
challenging population with severe disease that was nonre-
sponsive to standard of care. One hundred sixty patients
(median age, 10 years; 60% male; and 61% Caucasian) were
treated in this study. One hundred thirty ﬁve patients (84%)
received unrelated donor transplant. Graft source was bone
marrow in 65 (41%), PBSC in 34 (21%), cord blood in 54 (34%)
and donor leukocyte infusion in 5 (3%). At baseline, the dis-
tribution of aGVHD grades B, C, and D was 19%, 28%, and 53%,
respectively; 81% of the patients had severe aGVHD (grade C
or D). Median duration of aGVHD before enrollment was 28
d (range, 1 to 237), and patients had failed a median of 3
immunosuppressive agents. Organ involvement at baseline
was 89% gastrointestinal (GI), 50% skin, and 29% liver. Sixty-
six patients (41%) had 2 organs involved, and 24 patients
(15%) had all 3 organs involved. The rate of overall response
(complete and partial response) at day +28 was 74% for
aGVHD grade B, 66% for grade C, and 59% for grade D. Overall
response for individual organs at day +28 was 62% for GI, 77%
for skin, and 53% for liver. Collectively, overall response at
day +28 for patients treated for severe refractory aGVHD was
64%, and this response was correlated with statistically sig-
niﬁcant improved survival at day +100 after hMSC infusion.
Patients who responded to therapy by day +28 had a higher
Kaplan-Meier estimated probability of 100-d survival
compared with patients who did not respond (79% vs. 21%;
P < .0001). Substantial numbers of patients beneﬁted from
additional therapy beyond the initial 4 weeks of treatment.
Ninety one patients (57%) received more than 8 infusions,
with 48% of those patients experiencing additional
improvement by day +100. Remestemcel-L infusions were
generally well tolerated, without excessive infusional toxic-
ities or ectopic tissue formation. The results of this study
support the use of remestemcel-L for pediatric patients with
refractory aGVHD.493
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Graft-versus-host-disease (GVHD) is an alloimmune res-
ponse complicating allogeneic hematopoietic stem celltransplantation (allo-HSCT). The development of GVHD is
thought to involve three phases: T cell activation, followed by
proliferation and differentiation of allogeneic T cells into
activated effector cells, and ﬁnally speciﬁc tissue damage. In
the activation phase, donor T cells interact with host APCs,
leading to activation and differentiation toward the effector
pathway and migration of these cells to target tissues
affected during acute GVHD. Although donor T lymphocytes
and recipient antigen presenting cells (APCs) are the pri-
marily mediators of GVHD, the molecular and cellular basis
are not well understood. Thus, the prevention and treatment
of GVHD remains a major challenge. Deoxyribonuclease I
(DNaseI) is an endonuclease that facilitates chromatin
breakdown of apoptotic and necrotic cells. The impaired
activity of DNaseI has been associated with the pathogenesis
of systemic lupus erythematosus (SLE) and inﬂammatory
bowel diseases (IBD). Using the MHC class I and II disparate
model, C57BL/6 (H-2b) to BALB/c (H-2d), our studies
demonstrate that DNaseI treatment can reduce GVHD mor-
tality and morbidity in mice. In comparison to PBS control,
DNaseI-treatedmice showed a lowermortality rate. Within 4
weeks post-transplantation, 80% of DNaseI-treated re-
cipients survived, compared with only 30% of PBS control
mice. Whereas control recipients had severe GVHD in the
skin, intestine, liver, and lung, DNaseI-treated mice exhibited
only mild changes in these organs, reﬂected in their signiﬁ-
cantly lower GVHD scores. Furthermore, we analyzed donor-
derived T cells in mice 7 days post-transplant, and found a
signiﬁcantly lower number of donor-derived CD4+ and CD8+
subsets in the peripheral lymph node (pLN) and Peyer’s
patches (PP) of DNaseI-treated mice compared to that of PBS
control recipients. We further investigated the functional
consequences of DNaseI treatment on inﬂammatory cytokine
production in GVHD mice, and found the frequency of IFN-g
(Th1), IL-17 (Th17) and IL-2 producing donor CD4+ cells in the
spleen was signiﬁcantly reduced in DNaseI-treated mice
compared to PBS control mice. The results have established
the disease-modifying activity of DNaseI in mouse GVHD
model, and thus raise the possibility for using this drug as a
potential new therapeutic intervention.494
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Apoptotic cells infusion (ApoCell, by Enlivex Ltd) is a novel
cellular therapy that was found to be effective in a variety of
mouse models of autoimmune diseases. ApoCell was tested
in humans in addition to cyclosporine and methotrexate, as
prophylaxis of graft-versus-host disease (GVHD) in HLA-
matched myeloablative allogeneic bone marrow trans-
plantation (alloBMT) from a related donor. We conducted a
phase I//IIa clinical trial where 13 patients (median age, 37
years; range, 20-59 years) with advanced hematologic ma-
lignancies that received conventional myeloablation were
Abstracts / Biol Blood Marrow Transplant 21 (2015) S322eS354S340treated with 35, or 70, or 140, or 210x106 cell/kg of donor
ApoCell, on day -1 of transplantation (Mevorach et al. BBMT
2014).
We now report the summary of biomarkers measurement
(ELISA) as a correlation to the clinical grading. These include
serum levels of Il-1b, IL-2RA, IL-6, IL-7, IL-8, IL-15, TNF-R1,
and HGF (hepatic growth factor). We further report the
ApoCell clearance following the infusion, using short tandem
repeats (str) and the tolerogenic effect of ApoCell on imma-
ture dendritic cells (iDC) exposed to maturation stimuli. In
addition, a 1 year follow-up and a clinical comparison to
matched historical controls were evaluated.
The results show an excellent correlation between bio-
markers to clinical grading with a distinctive pattern be-
tween high-grade (III-IV) to low grade GVHD. A rapid
clearance of the infused ApoCell that disappears from cir-
culation within few hours and ApoCell dose-dependent tol-
erogenic effect on iDC (p<0.001) were observed. The 1 year
overall survival rate was 62% with a non-relapse survival rate
of 89% (100% for the two higher cohorts), and a signiﬁcant
(p<0.05) lower occurrence (23% in total and 0% in the two
higher dosages) of high-grade GVHD (II-IV) in comparison to
historical controls.
These results suggest that single-infusion high-dose
donor early apoptotic cells in HLA-matched myeloablative
alloBMT may be a safe and effective prophylaxis for acute
GVHD (clinicaltrials.gov no. NCT00524784).495
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Background: Sex-mismatched hematopoietic cell trans-
plantation (HCT) is associated with increased graft-versus-
host disease (GVHD) and inferior survival for almost every
conditioning regimen studied to date. The increased risk is
clearest for male recipients with female donors (F->M). We
hypothesized that total lymphoid irradiation with anti-
thymocyte globulin (TLI-ATG) could reduce adverse effects of
sex-mismatched transplant without reducing graft-versus
leukemia (GVL) effect.
Patients and Methods: We reviewed 1041 adult recipients
between 2006 and 2013 at Stanford and Karolinska Univer-
sity Hospitals, and assessed impacts of sex-mismatch within
each conditioning: TLI-ATG, other reduced-intensity condi-
tioning (RIC) and myeloablative conditioning (MAC). We also
measured allo-antibodies (HY-Ab) against 5 HY-antigens
encoded on the Y-chromosome (DBY, UTY, ZFY, EIF1AY, and
RPS4Y) at 3 months (3m) post F->M HCT in the Stanford
cohort.
Results: Within the TLI-ATG group, F->M transplant did
not associate with an increased incidence of acute or
chronic GVHD nor an increase in non-relapse mortality
(NRM). For the MAC group, F->M transplant was associated
with increased chronic GVHD (HR 1.83, P<0.01) and NRM
(HR 1.84, P¼0.022). For the RIC group F->M transplant
was associated with increased acute GVHD (HR 1.96,
P<0.01) but there was no associationwith NRM. Within the
TLI-ATG group, sex-mismatched transplant was signiﬁcantlyatch in the TLI-ATG (left), RIC (middle), and MAC (right) groups
